Mrs Maass had one son, Colin, born on 26 January 1929. Colin Maass did not follow in the scientific footsteps of his parents but, after graduating from McGill, entered the world of finance in Montreal where he is currently making his mark.
Otto Maass was the descendent of a prominent German family which had had a number of connexions with science. His grandfather Maass had moved from Germany to New York where he prospered in business. Otto's father, Max Maass, was born in New York City and as a young man was sent to Switzerland to study the silk industry. While studying in Zurich, Max Maass met, and in due course married, Sophie Vom Koike who was to become O tto's mother. Otto's mother, Sophie, was the daughter of Henrich and Gertrude Vom Koike. Henrich was a mathematician of Aachen. Gertrude-before her marriage, Gertrude Altstaedten-was a sister-in-law of Julius Pliicker who was elected a Foreign Member of the Royal Society of London in 1855. After their marriage in Bonn, Max with his bride Sophie returned to New York where they lived for a few years. During this time they had two sons, Harry and Otto. Harry lived only a few months, dying during the hot summer. Perhaps to provide a cooler climate for Otto, the Maass family moved from New York to Montreal where Max Maass became well known as a generous but not very successful business man. However, O tto's parents had inherited from Professor Pliicker s widow a small fortune and many old family possessions of the Pliickers and of the Altstaedtens, the latter a German family which had been prominent in Bonn for hundreds of years. Among the Altstaedten and Pliicker memorabilia which Otto Maass eventually inherited were some interesting old German wine glasses said to have belonged to the Hapsburgs, and also some personal letters written by Michael Faraday and by Van t'Hoff to Otto's great uncle, Pliicker.
Although Otto Maass was brought up a Roman Catholic, he was sent to Protestant or non-denominational schools. His mother was a Roman Catholic, his father was not.
Throughout his boyhood he made frequent trips to Bonn with his parents. He was much attached to his relatives in Bonn, and was very proud of the Germany he knew as a boy.
It was during his early school days that he became interested in science and began to show signs of the career that lay ahead of him. During this period he contrived a number of ingenious electrical devices, telegraph systems and the like. It was also during this period, when he was not par ticularly outstanding as a student, that the stimulus toward his future mathe matical proficiency was, perhaps, provided by the sarcasm of a teacher following his failure to solve some mathematical problem, probably not such an uncommon lasting spur to achievement. By the time he graduated from the Montreal High School he was well ahead of his class in mathematics.
Otto Maass was basically rather more a 'doer' than a 'dreamer'. Hence, as one might expect, his main contributions to scientific knowledge are in the experimental field rather than in the field of theoretical speculation. Although a student of Nernst, thermodynamic considerations seem to have appealed to him rather less than considerations based on the more concrete models of classical kinetic theory.
As far as his influence on the scientific concepts of today is concerned, perhaps his influence has been most marked in effecting a broadening of our concepts of critical phenomena. He certainly stimulated world-wide debates and a good deal of theoretical work on this interesting subject. His view that a change of state normally involves some extra outside driving 'force' and that even in the critical region there is what amounts to a 'persistence of state' is generally recognized today. Although Gibbs had pointed out some thing of this kind fifty years earlier, the mechanistic trend of scientific thinking during the early years of the twentieth century tended perhaps to obscure the facts by over-idealization of the observed functional relationships of thermo dynamics and by a too literal and too general application of the Phase Rule.
While we cannot consider Maass as Canada's Willard Gibbs, Professor Douglas M cIntosh's view that Maass might be regarded as Canada's Faraday is not too extreme when we compare Maass's contributions with those of other Canadian chemists of his day. This will be the more apparent when one considers how much research he was able to do in the 'twenties' with so little equipment, and at a time when, in still essentially pioneer Canada, the professor or research worker was generally regarded as some sort of compara tively harmless lunatic.
Nothing seemed too difficult for Maass to undertake and this optimistic and infectious attitude was communicated to those who worked with him in the laboratory. Consider the range of subjects treated in his more than two hundred papers from his first paper on the 'Basic properties of oxygen' to his last, 'A method for adiabatic compression of gases under controlled conditions', where he used a huge cannon-like apparatus, locally known as his 'Howitzer', and nearly wrecked the rather grand Council Chamber rooms which were located immediately below his laboratory. When one looks at his concentrated sulphuric acid automatic Topler pump used for drying hydrogen peroxide one is inclined to think that in addition to his other awards he should have had a medal for courage.
A great deal of sound theoretical knowledge, a diversity of laboratory skills, and considerable inventive genius are required to obtain essentially correct new fundamental data in such a variety of fields. Dr Maass was a true physical-chemist in the Ostwald sense. His investigations include studies of equations of state, viscosities, sound propagation, electrolytic phenomena, surface tension, specific heats and almost all the subjects normally included in a treatise on physical chemistry. O f the modern fields of physical chemistry which were pioneered by Dr Maass in addition to critical phenomena, we must include the physics and chemistry of hydrogen peroxide, the physical chemistry of the sulphite wood pulp process and the surface energies of solids, notably the alkali halides.
Among the more striking of his experimental discoveries was the observa tion that the rate of the reaction between hydrogen chloride.and propylene at constant density, increased more or less normally, i.e. quite rapidly with increasing temperature until the region of the critical temperature was reached. In this region, the density still being kept constant, further increase in temperature caused a very marked decrease in the reaction rate, the rate becoming practically zero a few degrees above the temperature at which the meniscus vanished. Another remarkable phenomenon discovered by Dr Maass was the extraordinary behaviour of ethylene in the critical region especially when subjected to stirring or to temporary compression. The system was shown to behave thermodynamically as either a two phase or single phase system depending largely on the previous state and on the stirring procedure, compression, etc. Dispersions of 'liquid'-in-'gas' and 'gas'-in-'liquid' in various strata were readily obtained and were of marked stability, i.e. were of almost indefinite persistence.
The preparation of pure hydrogen peroxide for the first time, and in relatively large quantities, was another experimental achievement. We can form some idea of the experimental difficulties involved from the facts that soft glass catalyzes the decomposition of hydrogen peroxide, that stopcock grease could not be used and that hydrogen peroxide was considered to be highly explosive. It was shown by Maass and his students that pure hydrogen peroxide was quite stable.
Maass's measurements of the 'surface energies' of sodium chloride by determining the heats of solution of large and small crystals is another example of what can be accomplished with the simplest of apparatus in skilful hands.
If proof be needed that it is the man that makes the renowned laboratory, that it is human intuition and intelligence, that it is human ingenuity that creates the laboratory, the gadgets, the computers, the electronic brains, and not the other way about, surely Maass's papers provide a convincing demon stration. One is tempted to take a few liberties with Shelley's Ozymandias and to say, referring to Otto's scientific accomplishments, 'Gaze on his works, Ye Gadgets, and despair. ' The influence Maass had on Canadian science is brought out clearly by the following extracts from an informal address given by the late Dr E. W. R. Steacie.
'The position of Maass and McGill in the history of Canadian chemistry is recognized far too infrequently and I would therefore like to discuss the difference between Canadian chemistry in 1920 and in 1955.
'In 1920 there was essentially no such thing in Canada as a graduate school in any of the natural sciences. It is true, I believe, that McGill had granted three Ph.D.s in chemistry prior to 1920. The process consisted, how ever, of someone with a master's degree being appointed to the staff of the university and then, by a long hard process, grinding through to a Ph.D. five or ten years later. There was, in no sense, a real graduate school.
'No one can deny the fact that the first real graduate school in any Canadian science (with the possible exception of Medicine) was developed by Dr Maass. The Graduate School in Chemistry, sparked by him, grew very fast. As a result, today 500 people have obtained Ph.D.s through this department. A very large number of them, particularly in the period up to the beginning of the last war, were Dr Maass's own students. I think that I can say, both for myself and for other members of the staff who were here in that period that the development of the school by Dr Maass made life very easy for those of us who followed. We found ourselves in the position where there was a flow of graduate students to McGill and where anyone who showed an interest in research had students to work with him.
'The result of this is that O.M.s position in Canadian chemistry is an extremely unusual one and is one of those things that will crop up only once in any given country. I have heard it said of Wilhelm Ostwald that every physical chemist can trace his ancestry back to Ostwald. This is undoubtedly true if one takes into consideration the students of his students. Similarly, it would not be very far wrong to say that almost all physical chemists in this country can trace their ancestry back to O.M. If one takes the list of his people, there are 25 Canadian professors, past or present, and if one considers their students, and so on, and gets down to scientific grandchildren and even great-grandchildren, the number becomes enormous.
'During the war, Dr Maass was largely away from McGill and his impact on the Department of National Defence in Ottawa was something quite surprising. The Army is noted for protocol, for always dealing in the right administrative manner and for never going over anybody's head. There is no question that O.M. came as a shock to them. His students were in every industry. When he wanted anything he could always call up any company or any university, talk to one of his students, and have it the next day.
'As I say, this was a shock to military people but, after a period of a certain amount of distress, they finally realized that this was the way for O.M. to behave. I think they probably obtained rather an unduly high opinion of scientists in that they began to feel that this was the way to deal with all scientists. They didn't realize that all scientists were not in the position of having former students running everything in the country.
'At any rate, there was no question that the war contribution of Canadian chemistry was largely Maass's accomplishment. He was responsible for getting to know the Americans, convincing them that there were people who could do something in Canada, that the thing that was done would be good, that there would be no difficulties and jealousies. A great deal of the status that Canadian chemistry enjoys today arose from the fact that a great many people learned about it through the contributions of Dr Maass.' Dr Steacie continued as follows, 'I do not want to go on too long. I would like to say, however, that anyone who was in this department through the period when Dr Maass's work was going full blast in the 1920's and '30's will never forget the experience. . . . He has received great honours for his scientific work. I do not think that any i go Biographical Memoirs of these honours do him full justice, however, since he is not only a first-rate scientist, but he is a very great Canadian and a wonderful friend.' Dr Maass as D.C.W.S. was directly or indirectly responsible for the develop ment and production of war gases, gas shells, smoke weapons, and most of the defensive chemical warfare equipment for the three services. A number of special chemicals not commercially available (ingredients of anti-gas ointments, delousing powders, flame thrower thickeners, etc.) were manu factured by establishments coming directly under Dr Maass.
Dr Maass was largely instrumental in developing a coast-to-coast organiza tion for rapid detection and neutralization of attack by any chemical or bacteriological warfare agent. Among the more outstanding achievements of the organizations operated by D.C.W.S. was the development of an in activated virus vaccine for rinderpest, and maintaining a 'bank' of a quarter million doses of effective vaccine, also facilities for production of about forty thousand doses per week. This accomplishment was largely the work of Dr C. A. Mitchell of the Animal Disease Research Institute. Another notable achievement along these lines (largely the work of Professor G. B. Reed of Queen's University) was the development of a Botulinus toxoid and subsequent immunization of a number of key service personnel. During the period in which Dr Maass was acting as a Staff Officer out of uniform, that is, as D. C.W.S., he was also carrying on in his many other capacities.
In 'Regulations did not mean too much to him, that is if they prevented something being done which he felt was reasonable he would request that steps be taken to have an amendment made. On one occasion when we drew our supplies for the War Diseases Control Station from the Army Service Corps, our indent included items such as packaged breakfast cereals and condiments, but because the scale of issue did not provide any, they could not be obtained. The demand for these items was occasioned by the presence of a comparatively large number of U.S. officers at the station. Canadian officers, following the British custom, paid for extras out of their own pockets; however, the U.S. officers were having no part of this and requested that these be made an issue, as they were in their own service. We were even tually able to have the issue of this type of rations made, but we had to obtain an Order-in-Council to do it. ' 'During the years 1941 to 1946 Dr Maass was almost constantly on the move travelling almost every day either to or from Montreal, Ottawa, Toronto, Suffield, Washington, Salt Lake City, Florida, London, even to small islands off Panama. This included many trips to England on strippeddown bombers which were being ferried across the Atlantic, not by any means luxury travel.
'Whenever volunteers for particularly dangerous experiments were needed and Dr. Maass was in the neighbourhood he was likely to become "difficult" as he would insist on volunteering and he could hardly be denied,, being the Director.
'On at least one occasion I very nearly lost my job because I insisted that an experiment be stopped, as he was exposing himself to a dangerous concen tration of gas, exceeding by a large factor what was considered an endurable limit. I can see him quite clearly. A Buddha-like figure, sitting stolidly with Germanic immovability, gradually turning purple, as though by sheer force of will he could throw off such minor hazards as gas. Without his knowledge the medical staff kept watch over him for the next twenty-four hours. No ill effects developed.
'There was something very appealing but somewhat incongruous in seeing this gentle professorial type of man wearing a tin helmet, eye shields, etc., and exposing himself as a human "guinea pig" to mustard gas spray, to be with him in a tank during firing trials, to see him dashing about rough terrain in jeeps, bren carriers, operating flame throwers, etc. He wanted very much to be as near the "battlefield" as he could get. Often when flying 192 Biographical Memoirs conditions were very bad and I would be very pleased that the pilot had decided that we could not continue, Dr Maass would insist that the pilot keep on, fortunately pilots are often quite stubborn. 'During the war, a joint Canadian-U.S. research team working in Canada developed a vaccine against rinderpest, a deadly disease of cattle. This disease is of great economic importance in some parts of the world and it may well be that the saving of cattle resulting from this work would indirectly pay for all the war-time expenditure on research in Canada.' Dr Maass's activities and accomplishments may be summed up in the concluding phrase of the nomination signed by General Foulkes: 'The name of Dr Maass ranks second to none amongst the allied scientists whose joint efforts rendered impotent a weapon which otherwise the enemy might well have used decisively.'
P ersonality
From the foregoing paragraphs it will be evident that Dr Maass fulfilled ably a number of quite different roles and was intimately associated with widely diversified groups of people. On these different groups he would almost certainly make somewhat different impressions. However, even among those least favourably impressed he was almost always regarded with considerable personal affection.
The following quotations taken more or less at random from various sources may serve to give some impression of the personality of Otto Maass.
'My first meeting with Dr Maass occurred under rather embarrassing circumstances sometime during 1936. I was asked to drop into the office of the editor of a scientific journal. On my entrance to the office, the editor asked me to sit down and proceeded as follows: "You acted as referee for one of Dr Maass's papers. He does not entirely agree with your criticism." Then turning to a gentleman who had been sitting on his right, he continued, "This is Professor Maass." I was rather staggered by this as I was a very junior chemist at the time and my criticism was, in fact, very far from a criticism, after recommending the acceptance of the paper I had had the temerity to suggest that there was a large audience who eagerly awaited the appearance of Dr Maass's papers, especially those dealing with critical phenomena in which field he was, of course, a recognized authority and-here's where the criticism came in-this "audience would very much like to read Professor Maass's views and speculations concerning the nature of the liquid state" and that "possibly the author would like to enlarge the discussion part of the paper" . Professor Maass, at the time in early middle age, was a good looking man with a good deal of natural dignity, smartly but quietly dressed, not a big man physically, rather rotund, perhaps a little below average height, dark hair and dark close-cropped moustache, spectacles, blue eyes, a man that might have been taken for perhaps an international banker rather than the scientist of the laboratory that he really was. While trying to collect my igq.
Biographical Memoirs thoughts, I looked toward Dr Maass and, after the usual exchanges of an introduction, he said in a very considerate and quiet way words to the effect that he was grateful for the kind remarks of the referee but that unless there was some strong objection to the paper, he would prefer to publish it as originally presented. It was published as presented. ' 'He was a keen chess player, having been champion at Harvard during graduate school days. His end game play was much too precise for the average amateur, revealing something of the master who has given up serious play. Quoting Pope, he frequently referred to the game as "a feast of reason and a flow of soul" . If he lost a piece or considered his position untenable against good play he would resign by knocking his king over with a sort of "marble pitch" motion and request a return game even though he knew he could almost certainly have won the game had he continued. Sometimes if he happened to draw black he would resign at once. We would change the board around and I would resign. We normally managed to play quite a few games.
'He was also fond of the card game piquet which he insisted was a game of skill. Although unlike most people he did not seem to mind losing at either chess or piquet, he did not like to lose at poker, especially if any of the players were young former students of his. This had nothing to do with the stakes but rather I think because he wanted to appear as a "hardened old sinner" and not the lovable rather naive gentleman that he really was.
'Although he was a great reader of detective stories, he was an ardent Dickens fan and frequently quoted from a variety of Dickens's works, especially from Pickwick papers. He frequently quoted from Swift, "Many have suffered death rather than eat their eggs from the smaller end." When things were going badly he would quote Leibniz via Voltaire and refer to "the best of all possible worlds" and "had not Columbus discovered America we would have neither chocolate nor cochineal" .
'Maass delighted in entertaining his students and other friends in his home. He was a genial and kindly host, never happier than when he was the centre of a congenial group engaged in lively conversation. His only real hobby was his work. He was one of the most modest of men and the imposing array of honours and distinctions he had so well earned, probably meant much less to him than the equally imposing array of publications in which the researches of his students are set forth. The knowledge of work well done and the affection and esteem of those who had worked with him were the only rewards he sought.' Dr Maass's success as a teacher and as a founder of Canada's first real graduate school was probably partly due to his optimistic approach to experimental research and to his intellectual sincerity, partly to his consider able ability as an organizer as well as to his genuine fondness for and protec tive attitude toward his students. He could never say that one student was poorer than another and but rarely that one was better than another.
'All his students were "swans" to him.' The unwavering loyalty of all of his former students is to some extent a reflexion of O tto's unwavering loyalty to them. 'As a lecturer, Maass had a talent for lucid and forceful exposition. He used to advise his graduate students, if they had a lecture to give, always to remember the deaf and dumb foreigner in the back seat and to speak so that he would be able to hear and understand. But, more than in formal lectures, it was in informal, day-to-day discussions in the laboratory that the most memorable part of his teaching was done. He delighted in making some quite preposterous statement and waiting to see if it was swallowed whole. His students soon learned to guard against accepting any idea presented to them without first carefully turning it over and looking at it from all sides. ' Normally of the gentlest disposition, Dr Maass conceived an intense Churchillian hatred of the Nazis and during the war years he could be quite dictatorial concerning the activities of those with whom he came in contact, especially his former students. 'Contribute to the war effort or else!' During this period his associates other than former students, especially Service personnel, were apt to be all 'white' or all 'black'.
Perhaps a man who is too perfect, too often right, too free from what A. A. Milne refers to as 'little ways' is also too formidable a character, too inhuman, to engender any protective feelings, any real affection among his associates. This was certainly not the case with Dr Maass. Few people during their lives have been as much beloved as he was. He made little financially out of his many contributions to science and to Canada's war effort but he won the lasting affection of practically all who knew him.
Was Dr Maass a great teacher? A great organizer? A great academic pioneer? A great Canadian? Yes. He was all of these. But more particularly he was intensely human, a man of great but troubled soul.
There can be little doubt that Dr Maass had a complex personality. Possibly there were some conflicts in early religious training, as an adult he was far from orthodox; there was the emotional shock of World War I with the attendant conflicting German and Canadian loyalties; the escape from Germany; the comparatively early death of his father and the antiGerman feeling which forced him closer to his widowed German mother, a mother who lavished all her affection on him. Probably these all contributed to disturb what might otherwise have been a rather simple and serene soul.
While he was essentially a happy man who loved people, he was rather shy of women and of the things associated with the 'gay life'. He seemed ill at ease in a glamorous atmosphere. I do not think he would have been likely to say 'Lap me in soft Lydian airs' but he might have asked for 'the hairy gown and mossy cell'. He was certainly no hedonist but rather more of a Spartan at heart. The aesthetic qualities of Euclid or of chess would have appealed to him rather more than those of, say, the paintings of Titian, or Chardin, or Gauguin.
World War II took its toll of Otto Maass. During the period of his most intense activities, there were endless hours without sleep, the sketchiest of meals at most improbable times, the continuous nervous strain associated with so many responsibilities. His almost indestructible constitution was impaired. His decline in health must have had some influence on the role played by Dr Maass in Canada after the War. He was peculiarly well fitted to act as a wise and kindly elder statesman and to continue to give to Canada something of his wisdom, tolerance and understanding in a host of difficult situations, in short, to be a leader in post-war Canada. That during this post war period his influence on the Canadian scene was comparatively small was probably due largely to his failing health.
In a sense the discoveries of nearly all genuine research workers never die, are never altogether forgotten, but unless the researcher changes the ideas of his age or is lucky enough to make some startling experimental discovery or to have a reaction or an 'effect' named after him, unless for some such reason he is more or less 'immortalized', his name and work are soon forgotten, rarely lasting a generation. While Dr Maass's scientific work was outstanding, probably his most enduring contribution was the school of science he created in Canada. As a teacher of teachers, he spread a devotion to scholarship and scientific research throughout Canada, the effects of which will be felt for many generations. But perhaps more important, along with this spread of a devotion to scholarship, of enthusiasm for scientific research, of a taste for the 'feast of reason', he disseminated something of his own intensely human quality. It is perhaps this quality that was most uniquely character istic of Dr Otto Maass. While he was an upright and courageous man, he was in many ways the very antithesis of Shakespeare's Brutus, yet taken in its modern sense one must say of Otto M^aass, His life was gentle and the elements so mixed in him that Nature might stand up and say to all the world: This was a man.' But the quotation of which he was so fond seems in many ways most faithfully to epitomize Otto himself: 'A feast of reason and a flow of soul.'
The above memoir is intended as a tribute not only to Dr Maass but also to Dr E. W. R. Steacie whose untimely death prevented him from writing the Otto Maass memoir as originally planned. Most of the data upon which the above memoir is based had already been collected by Dr Steacie. 
